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 Comparative evaluation of use of ICT learning technologies for disabled people in 15 
countries. 
 Diversity of the countries in the survey 
 Identification of the factors which affect learning technology use in different countries.  
 Discussion of the barriers to (effective) learning technology use and how to overcome 
them. 
 Recommendations for measures and research for effective ICT learning technology use 
by disabled people. 
Structured Practitioner Notes  
 
What is already known about this topic:  
 Disabled students are underreprested in further and higher education and have poorer 
degree results despite similar entry qualifications. 
 Information and communication technologies (ICT) has great potential to support 
disabled learners, but inappropriate design and use can lead to exclusion.  
 There are several case studies of effective use of ICT by and with disabled learners and 
many examples of inaccessible technologies, inappropriate uses and other problems. 
 Limited knowledge of the factors that affect successful use of ICT in the education of 
disabled people internationally. 
 
 
What this paper adds: 
 Income and language are the two main factors which affect ICT use by disabled people 
in different countries.   
 In-country barriers to accessing available information technologies include cost, lack of 
funding mechanisms and lack of information about available technologies.  
 The presentation of recommendations for good practice on designing and implementing 
ICT learning technologies for disabled people and further research.  
 There is still a significant digital divide which affects the full educational inclusion of 
disabled learners and restricts their future opportunities. 
 
Implications for practice and/or policy: 
 Informing policy, including determining the future research agenda. 
 Identifying ways to develop accessible ICT and use it more effectively in education to 
overcome barriers and develop more inclusive learning environments. 
 Identification and application of measures to overcome barriers to accessing ICT 
learning technologies.   
 The need of funding for learning technologies (for disabled learners) by national and 
local governments. 
 The need to encourage developers to develop minority language versions of assistive 
and other learning technologies. 
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Abstract 
The paper uses data from a 15-country study to discuss the factors which affect the use of 
Information and communication technologies (ICT) learning technologies by disabled people 
and consequently their access to education.  Significant differences were found both 
between and within countries: income and language  were the main factors affecting 
availability.  Thus the greatest availability was in the higher income English speaking 
countries and the richer European countries.  The main barriers to technology use included 
cost, lack of funding and lack of information.  A particular disparity in technology access was 
found between the English speaking European population and Aboriginal speakers of 
indigenous languages in Australia, with considerably greater access by the former than the 
latter group.  A number of recommendations are presented to increase access to learning 
and assistive technologies by disabled people.  They include encouragement for developers 
to produce free of charge (minority language) technologies, research on more effective 
provision of technologies and personal assistance, assistive technology centres in all 
learning institutions, simple funding mechanisms and a fund to support technology provision 
in the poorer countries.     
 
  
Keywords: learning technologies, assistive technologies, inclusion, barriers, language, 
income, information.     
 
 
1.  Introduction  
 
Many countries have incorporated the principles of the Education for All movement 
(UNESCO, 2000) into their policies and legislation.  However, lack of attention to 
implementation, particularly accessibility, means that many disabled people still experience 
numerous barriers to both education and employment. The barriers to education include 
inaccessible or only partially accessible learning environments (WHO, 2011), limited 
legislation on their rights to education (Forlin & Lian, 2008), limited financial support 
(Hernandez, 2006) and teachers’ negative attitudes and teachers' and parents' low 
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expectations (McGrew & Evans, 2004; OPM, 2014).  Disabled students are 
underrepresented in further and higher education (Konur, 2006) and obtain poorer degree 
results despite comparable entry qualifications (Fuller et al., 2004).  The resulting 
disadvantages include reduced opportunities for personal development and reduced 
qualifications and combine with attitudinal and other barriers (Daone and Scott, 2003; 
Roberts et al., 2004) to significantly reduce employment (Barnes et al., 1998; Szeto, 2014).   
 
In this article disability is understood in terms of the social (Barnes, 1994) rather than the 
medical model.  Therefore, the focus is on overcoming the various barriers which 
disadvantage people with impairments i.e. mental or physical differences which affect the 
way they do things.  These barriers affect both access to education and access to learning 
technologies.        
 
Information and communication technologies (ICT) are increasingly used in education.  
Learning applications include mobile learning e.g. (Motiwalla, 2007), microlearning (Hug, 
2007) and games based learning e.g. (Hersh and Leporini, 2012).  ICT can reduce 
geographical (Mooij, 2007; Sanyal, 2001) and communication barriers (Lim & Chai, 2004) 
and enhance the learning process by enabling new approaches (Sanyal, 2001).  However, 
inappropriate uses and design which is not fully accessible and usable (Hersh and Leporini, 
2012) or does not meet the needs of a wide range of disabled people can increase the 
digital divide, leading to further exclusion.   
 
Accessibility is about the system input and output enabling particular (groups of) users to 
use all system facilities, whereas usability is about them being able to do this effectively, 
efficiently and with satisfaction (Federici et al. 2005).  Design for all or universal design aims 
to ensure accessibility and usability by a wide range of users, regardless of disability, age, 
size, culture, ethnic background or class and without the need for adaptation or specialised 
design (Connell et al., 1997).  This clearly has advantages, particularly as the design of 
many otherwise good ICT learning tools has not considered the needs of disabled learners.   
 
There are advantages in a strict design for all approach with technologies directly accessible 
without the need for assistive access technologies. However, where direct accessibility 
would  lead to complex or expensive solutions, it is preferable to modify existing learning 
technologies to make them accessible or use them together with assistive technologies (Day 
and Edwards, 1996; Edyburn, 2006), giving a need for compatibility with assistive 
technologies.  However, modifying technologies is generally more expensive and gives a 
poorer result than using a design for all approach from the start (Hersh, 2010).  This gives 
rise to a need for recommendations and principles of good practice for developing, choosing 
and applying ICT learning technologies (Hersh and Mouroutsou with others, 2014).   
  
Despite considerable discussion, there is not yet general agreement on the terms and their 
definitions (Robyler & Doering, 2013).  The term educational technology will be used here to 
denote the 'processes, tools, equipment,  devices and systems used to support and facilitate 
learning, teaching and assessment' whereas learning technology will cover 'both educational 
technologies and the assistive technologies used to, for instance, access educational 
technologies and/or learning materials, participate in learning activities and/or overcome 
barriers to learning' (Hersh, 2016, p. 770).  Assistive technology is defined here as 
'technologies, equipment, devices, apparatus, services, systems, processes and 
environmental modifications used by disabled and/or elderly people to overcome the social, 
infrastructural and other barriers to independence, full participation in society and carrying 
out activities safely and easily’ (Hersh and Johnson, 2008, p. 196). 
   
There are a number of case studies of the effective use of ICT learning technologies by and 
with disabled learners (Hersh and Mouroutsou, 2014; Bothe, 2013; UNESCO, 2011), and 
numerous examples of inaccessible technologies, inappropriate uses and other problems 
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(Sidlay, 2014).  Examples of successful initiatives include case studies of the effective use of 
ICT by disabled adult learners (Clay et al., 1988) and assistive technology by visually 
impaired students (Neumann, 2002).  They include the use of a sophisticated screen 
magnification package and scanner to enable partially sighted students to take notes and 
have the documents read back using a text-speech conversion package on the laptop.  
Other examples of useful equipment include software to help organise ideas, speech 
recognition software, adapted keyboards, reader pens, scanners with OCR (optical character 
recognition) and ‘Texthelp Read and Write’ (Banes & Seale, 2002). Additionally, Kurzweil 
3000 provides a combination of scanning and text-to-voice software and is particularly useful 
for visually impaired and dyslexic learners (Doyle & Robson, 2002).  
 
However, there is a lack of data on the different ways in which learning technologies are 
used to support disabled students in different countries and a lack of recommendations for 
good practice.  This research aims to fill this gap.  Its specific objectives are (i) a 
comparative evaluation of the use of ICT learning technology with disabled learners in 
different countries; (ii) the identification of and production of recommendations for good 
practice in their use; and (iii) providing input into recommendations for the future research 
agenda on ICT learning technologies for disabled learners.   
 
The paper is laid out as follows.  The methodology used to obtain the data is given in section 
2. The main results are presented in section 3 which is divided into three subsections.  They 
are discussed in section 4 and conclusions and recommendations presented in section 5.    
 
 
2.  Methodology  
 
The data presented here was obtained by the Enable Network Project.  A  questionnaire was 
sent to project partners in the partner countries: Australia, Estonia, Finland, Germany, 
Greece, Indonesia, Ireland, Italy, Korea, Lithuania, Poland, Serbia, Slovakia, Slovenia and 
the UK (treated as one country rather than four).  These project partners comprised a variety 
of different types of organisations, including universities, research institutes including one 
working on technology and disability, organisations of disabled people, a training centre and 
an organisation championing inclusive learning and teaching through the use of technology.  
All the organisations had experience of using technology to support disabled learners in 
lifelong learning.     
 
These countries vary greatly on population, size, average income, income distribution, and 
computer and internet access (Hersh and Mouroutsou, 2014). However, significant 
differences in the percentages of disabled people are probably at least partially due to 
differences in definitions, data collection methods and diagnosis rates.   
 
The questionnaire was divided into three sections, covering the following issues for each 
country: 
A. ICT learning technologies available for disabled people, national legislation on avoiding 
discrimination and access to education, the education system, the types of ICT learning 
technologies for disabled people in different learning institutions, funding availability for 
ICT learning technologies and other support for disabled students and demographical 
data.  Differences in different parts of the country were also considered.   
B. Access to education by disabled people and the use of ICT learning technologies, 
particularly to support disabled people.   
C. Sources of information, including partner expertise, other experts and literature 
consulted.   
 
The published sources of information used are referenced in (Hersh and Mouroutsou with 
others, 2014).  Many of them involve statistics published by city administrations or national 
4 
 
governments of the partner countries or the European Commission.   Analysis of the 
questionnaire responses was carried out by the authors of this paper to produce a report.   
This report produced was circulated to all the project partners for comments.  The current 
paper was produced using further analysis and additional data to fill in some gaps.  It 
focuses on the availability and use of ICT learning technologies in the partner countries.  
 
Qualitative data analysis was used, as the data was largely qualitative.  It followed a 
interpretivist thematic approach to provide a nuanced and complex understanding of the 
data.  Reoccurring themes, relevance to existing literature and the specific research 
questions were used to organise the data. Thus a description of the data was followed by 
emerging themes and analysis, and then its broader implications, including 
recommendations for good practice.  
 
3. Results 
 
Information was received from all 15 partner countries.  However, the quantity and precision 
of the available information varied greatly between countries.  The results related to learning 
technologies are summarised in the following subsections and the supplementary material 
and discussed in section 4.         
 
3.1  The availability of learning technologies in the different partner countries 
 
Australia: 
 There is a digital divide between ICT access in cities and rural/remote areas and 
between the European and indigenous populations.  The digital divide in remote areas is 
even greater for disabled students.    
 Many assistive and learning technologies are available in English (often the second or 
third language for indigenous students), but there are no assistive technologies in 
Australian indigenous languages. 
 Online applications and apps for mobile phones are particularly popular and include 
speech-to-text conversion, screen readers and magnification software.  The JAWS 
screenreader is popular, but the licence cost is prohibitive for many students.   
 High costs, the lack of learning materials in appropriate accessible formats e.g. 
compatible with Daisy (Digital Accessible Information SYstem) readers, the lack of 
diagnosis particularly in remote areas and the lack of recognition of the need for support 
are the main barriers to assistive technology use 
 
Estonia: 
 There are two main types of learning technologies: (i) e-learning platforms, such as the 
web-based learning management system IVA developed in Estonia; and (ii) online 
dictionaries and handbooks (in Estonian), e.g. the Estonian dictionary of grammar ÕS 
and the Estonian handwriting tool SÕNAR.   
 A text-to-speech converter and Thunder screen reader are available free of charge in 
Estonian. 
 Only a small number of learning technologies are available in Estonian, though some 
English-language technologies are available. 
 
Germany: 
 A wide range of different types of ICT learning tools suitable for disabled people are 
available, both only in German and in several different languages.  
 Some of the tools are subject specific, whereas others relate to skills or are assistive 
technologies such as screenreaders.  
 Some of the systems are open source and free of charge, whereas others cost from ten 
to well over a thousand euros.       
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Greece  
 A collection of free online learning tools and technologies is available in Greek for 
different groups of disabled people. 
 Bilingual Greek/Greek Sign Languages learning technologies are available for teaching 
several subjects to hearing impaired students.    
 A free, but limited version of educational software products with text-to- speech 
conversion for visually impaired primary and secondary school students is available 
online, but requires completion of an application form.   
 There are two tools to support learning Greek sign language.    
 
Indonesia 
 Most disabled people lack access to assistive, learning and other technologies.    
 JAWS and other assistive technologies are available in Bhasa Indonesian.   
 Few disabled people are able to afford assistive technologies, due to their high cost, low 
wages and very limited government support. 
 The Blackberry is widely used by professionals and students and some of its features 
are being used to assist disabled students access learning materials.    
 
Ireland  
 A wide range of assistive and learning technologies is available in English, including 
screenreaders, speech text conversion software, optical character recognition software 
and scanning pens.   
 There is some subject-specific assistive software e.g. for music.   
 Some mainstream learning technologies are suitable for disabled students.  
 
Italy 
 Most ICT learning technologies for disabled people are activity specific assistive 
technologies. Some topic specific learning software are also available.   
 Accessible learning apps and assistive technologies for mobile devices are increasingly 
being developed e.g. accessible and assistive-technology equipped MP3 players to read 
audiobooks and other documents; and subject, skill or impairment specific learning 
software e.g. for learning mathematics.  
 
Korea 
 A number of different types of assistive technologies are available in Korean (or Asian 
languages).  
 
Lithuania 
 The main ICT learning technologies for disabled people are screen readers (and optical 
character recognition software), tools for learning Lithuanian sign language and subject 
specific learning technologies in Lithuanian Sign Language.  
 The well-known screen reader JAWS is available in Lithuanian, but requires an 
extension for Lithuanian characters to read Lithuanian texts.  Screen readers are 
relatively expensive.  
 Thunder, a free screen reader, is available, but without Lithuanian fonts. There is a free 
online Lithuanian voice synthesizer “garsiai.lt”. 
 
Poland 
 A range of assistive and learning software is available in Polish, including Polish 
interfaces for the screenreaders Window-Eyes and Jaws, screen magnification and 
reading programmes and Braille notetakers with a speech synthesizer.   
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 Polish language technologies produced in Poland and abroad may differ in price and 
functions: the Polish Braille notetaker Kajetek is considerably cheaper than Polish 
versions of imported Braille notetakers, but lacks a Braille display.   
 There are both subject specific technologies for specific groups of disabled students and 
mainstream technologies suitable for disabled students.  
 English versions of e.g. talking calculators for blind people are cheaper and therefore 
more popular than the Polish ones.   
 Despite the existence of Polish distributors and online discussion lists, potential users 
often lack information about what is available.   
 Quality is variable, with some technologies performing very well and others having some 
or numerous faults.  
 
Serbia  
 Few assistive technologies are available.  
 Most assistive technologies are for visually impaired people: the most popular ICT are a 
screen reader using a combination of JAWS and AnReader and the Plextalk player and 
recorder for converting files to DAISY format.  
 The main barriers to obtaining ICT are high cost, leading to a digital divide based on 
income, and the lack of ICT tools in Serbian.  Since most disabled people are poor they 
have limited access to ICT.  
 Internet access at 55.8% of households is lower than in many other countries. 
 
Slovakia 
 A wide range of assistive hardware and software and learning support systems is 
available for different groups of disabled people. This includes optical character 
recognition, screen magnifiers, screenreaders, Braille notetakers, Braille embossers and 
software for creating tactile diagrams for blind people; induction loop, infrared, radio and 
FM assistive listening systems for deaf people; mouse emulators and pointers controlled 
by head or mouth movements for physically disabled people.  
 There is little subject or skill specific ICT learning technology for disabled people.   
 Barriers to assistive technology use include limited availability in Slovakian, high costs 
with complicated procedures for obtaining funding, and little information about what is 
available.   
 Assistive technology available in Europe can generally be purchased in Slovakia either 
through distributors or directly from producers. 
 
Slovenia 
 The use of assistive technology to support learning in formal education is relatively 
common.  Available technologies include optical recognition software, screen reading 
and magnification software, alternative and augmentative communication systems, 
Braille displays, Braille notetakers and hardware and software for computer access by 
physically disabled students. 
 Skill improvement technologies e.g. for reducing stuttering are used in special education 
by psychologists and speech therapists. 
 Most technologies are not free.  Free technologies for disabled students include online 
e-learning skill specific courses e.g. ceramic design, IT skills and accessible online 
information systems.  
 
UK 
 Several hundred learning technologies are available.   
 Many of them are assistive technologies used to support particular functions, organise 
and/or provide access to information for different groups of disabled people.  They 
include electronic notetaking and communication technologies for deaf people, screen 
magnification, screen reading, scanning, optical character recognition and Braille 
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notetakers for blind people, memory, mouse emulation and pointer devices for physically 
disabled people, and organisation and web customisation tools for various groups.   
 Over half the 150 items in the Enable data base are available in English in the UK, with 
half of these items available free and just over a fifth costing more than €100.  
 
 
3.2  The availability of different types of learning technologies 
 
The availability of different types of learning technologies in the partner countries other than 
Germany and the English speaking countries (which have examples of all these 
technologies) is summarised in table 1.  More details are provided in the supplementary 
materials.   This includes details of sources of funding in table 2.      
 
 EST FIN GRC IDN ITA LTU POL PRK SRB SVK SVN 
General learning 
technologies 
 
Internet LMS & 
environments 
x x    x  x    
Mainstream 
learning techs 
x  X     x    
Apps for mobile 
devices 
x    X x X     
Online reference 
works 
x     x X     
Subject specific 
learning tech 
 
Subject specific 
materials 
  X  X x X x    
Subject specific in 
sign 
  X   x      
Vocational 
training materials 
     x      
Communication 
support 
 
Learning national 
sign lang. 
x  X         
AACS       X    X 
Access devices  
Screen readers x x X X X x X x x x X 
Braille devices x    X  X   x X 
Access for 
physically 
disabled 
     x X x  x X 
Software for 
hearing impaired 
  X    X     
 
Table 1 Availability of learning technologies in the partner countries   
 
 
3.3  The provision of ICT learning technologies in educational institutions in the 
different countries 
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Many educational institutions provide computing devices and software, which may include 
assistive software and hardware or learning technologies which are accessible to disabled 
students.  However, there are no standards for what should be available and some 
institutions expect students to provide their own computing devices.  The information from 
the partner countries is summarised below:  
 
Australia  
 All students (school, vocational education and training and university) can access 
computers free of charge at their institutions, generally with greater availability at 
university than school level.    
 Away from the institution students need to fund their own hardware and internet 
connections.  
 Some primary schools provide laptops, but most secondary and tertiary students are 
expected to provide their own.  
 Some universities have an assistive technology area of the library with computers with 
screen readers, other adapted software, ergonomic furniture, and private study rooms. 
 Most universities provide free short or long term loans to students of notebook 
computers, digital voice recorders, spell checkers, phonic ear FM kits, MP3 players, 
Pearl cameras, DAISY readers and talking calculators. WYNN screen reader and 
Dragon speech input software can also be uploaded to students' computers.  
 
Finland 
 Secondary school students and teachers in Finland are expected to use ICT in all 
subjects, but the recommendations do not cover assessment.   
 All Finnish schools are required to provide a high speed wireless network in the school 
and provide smart devices to students who do not have their own.   
 Tablets are being used in teaching in several cities and several city councils provide all 
lower secondary school students with an ipad.  
 Instead of full public funding, private-public partnerships to fund hardware and software 
in schools and training for teachers and students in its use is encouraged.  This is likely 
to lead to better provision in high income areas, leading to increased disadvantage for 
schools in low income areas.  It also moves away from the principle of education as a 
public good to be provided by the state through taxation.   
 
Italy 
 Primary and secondary schools in Italy are required to provide computers equipped with 
assistive technology for disabled students, though there does not seem to be a standard 
setup.   
 Some universities provide computers with assistive technology.   
 
Korea  
 Modified keyboards, mouse emulators, screen magnifiers and screen readers are 
readily available in special education schools,  
 Assistive technology for computer access is only provided in mainstream schools if 
required by a particular student.   
 Assistive devices required by a particular student and not already available in the school 
can be obtained by special and mainstream teachers submitting a request to the local 
centre supporting special education. 
 Universities provide the available technologies for visually and hearing impaired 
students, including Braille devices, scanners, screen magnifiers and recording devices. 
 
Slovakia 
 Schools are required to meet students’ requirements for special equipment, such as 
learning technologies, and audio-visual equipment, but there is limited information on 
implementation and the resulting availability of ICT and other technologies.  
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 Schools may adapt their environment to increase accessibility e.g. to buildings, 
classrooms and toilets and modify tables and chairs.  The Centre of Special Pedagogic 
Counselling provides assessment and makes recommendations to schools. 
 
Slovenia 
 Some assistive technology is available in educational institutions. 
 Decisions about the use of particular applications, programs and web content are 
generally taken by individual teachers and learners.  
 
UK 
 Computers are available free of charge to all students at all levels of education, with 
generally greater availability at university than school level.  
 In most colleges and universities the standard software on all machines includes screen 
readers and possibly some additional assistive technology.   
 A number of universities and colleges have an assistive technology centre in the library, 
which provides a range of assistive technologies, ergonomic furniture and private study 
rooms.   
 
  
4. Discussion   
 
ICT has considerable potential to provide important educational tools to support disabled 
learners (UNESCO, 2011).  This work has explored several interrelated factors which affect 
the use of ICT learning technologies by disabled people in different countries. The two most 
important factors are language and income.  These factors affect both disabled and non-
disabled learners.  However, as will be discussed below, they have a particular impact on 
non-disabled learners.   
 
The languages in which assistive and other learning technologies are available significantly 
affect where they can be used.  Most learning technologies are available in English (Bothe, 
2013), followed by the languages of the larger European countries. Thus there are several 
hundred learning technologies available in the UK, Australia and Ireland, and large 
European countries such as Germany and Italy, but only a small number in Estonian in 
Estonia, though some English-language technologies are also available there.  This expands 
on the already reported lack of availability of text-to-speech software in local languages 
(Raja, 2016; UNESCO, 2013).  However, the existence of a well-developed IT industry in 
many of the Asian countries seems to be countering this tendency and has led to reasonably 
good availability of learning technologies in some Asian languages (UNESCO, 2014). This 
seems to be the case for Korea where a number of different types of assistive technologies 
are available.  Since, as discussed in the introduction, disabled people frequently have 
reduced access to education, they are less likely to be particularly disadvantaged by this.  
 
The large European partner countries, except Italy, which has a moderate income relative to 
the other partner countries, all have relatively high average incomes.  Indonesia and Serbia, 
the two countries with the lowest average incomes had the poorest availability of learning 
technologies.  The high cost of learning technologies and the lack of financial support in 
Serbia meant that they are only available to the richer sections of the population.  This 
excludes most disabled people, who generally have below-average incomes (Kidd et al., 
2000;  WHO, 2011).  The low availability of Serbian language assistive and other learning 
technologies also restricts them to the sections of the population with greater access to 
education, generally people with higher incomes.  Thus disabled people rarely have access 
to appropriate assistive technology, leading to serious, but avoidable barriers to carrying out 
every day, learning and other activities.  Germany which has a high average income, has a 
large range of learning technologies, available both just in German and in several other 
languages, which is probably useful for speakers of other languages living in Germany.  This 
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confirms the findings of other studies which show a linear relationship between income per 
capita and the availability of assistive technologies (G3ict, 2012).  Screen readers were one 
of the few technologies available in all the partner countries. However, they are only 
available in 19% of minority languages (G3ict, 2012).  In many cases local language 
versions of JAWS are used.  Both Window-Eyes and JAWS are used in Poland and Estonia 
has the free Estonian language text-to-speech conversion and screen reader Thunder, 
which is also available in the following partner languages German, Greek Italian, English, 
Polish and Slovak. 
 
The availability of information about accessible learning technologies also varied greatly 
between countries, with no or limited information acting as a significant barrier to technology 
use. In general, most information was available in English, followed by the other ‘dominant’  
languages.  Even where there are local technology distributors (and online discussion lists), 
potential end-users may find it difficult to obtain information about availability and the 
differences in features and performance of similar technologies. This is in line with reports of 
the limited availability of information about the use of assistive technologies (UNESCO, 
2013). In addition, disabled people may have less access to information than non-disabled 
people (WHO, 2011). 
 
Greater technology availability generally also leads to greater availability of open source 
(free) and low cost technologies.  This may also lead to reductions in unit cost, as more units 
are sold.  For instance, in Poland English language talking calculators for blind people are 
more popular than Polish ones, as they are considerably cheaper.  Although not feasible for 
everyone, many people will learn the limited vocabulary required to use foreign language 
talking appliances such as talking calculators or scales if they are significantly cheaper.  
However, technologies such as screen readers (which read everything on the screen) clearly 
need to be in the local language.  In addition, where safety is critical, the use of a foreign 
language version of a talking appliance could increase risk. In some cases local and 
imported versions of assistive technology differ in both features and price.  For instance,  the 
Polish Braille notetaker Kajetek is considerably cheaper than Polish versions of imported 
Braille notetakers, but lacks a Braille display.  
   
There were also significant differences in technology availability within countries, particularly 
between urban and rural areas and between speakers of the majority and minority 
(indigenous) languages.  These differences were particularly stark in Australia.  A large 
number of assistive and other learning technologies were available in English, the main 
language of the European population, but none in any of the languages of the (rural) 
indigenous/Aboriginal people, for whom English is a second or third language.  The digital 
divide between European origin students in urban areas and indigenous students in rural 
areas was further widened by low incomes and low rates of diagnosis in rural and remote 
areas, with diagnosis used as a gate-keeping mechanism for obtaining assistive 
technologies.   
            
Other within-country barriers to accessing available learning technologies included cost and 
lack of funding mechanisms. Due to the relatively small number of disabled people in 
employment (Szeto, 2014) and frequent perceptions that disabled people are not 
economically productive, spending on ICT for them has rarely been prioritised. For example, 
a study of US students found price to be the greatest barrier to e-reader adoption (Foasberg, 
2011).  Assistive technology can be extremely expensive. For instance, in the UK, the home 
version of the JAWS screen reader costs £600 while sophisticated augmentative and 
alternative communication devices including eye tracking equipment cost £3,000 to £10,000 
(POST, 2012). Cost was generally a greater barrier in the lower than higher income 
countries, due to costs generally being a higher proportion of income and funding less likely 
to be available and more limited when it was.  
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Although only limited information about the availability of learning technologies in 
educational institutions in the different partner countries was available, many of them were 
found to have some level of provision.  However, there were increasing moves to a bring 
your own device approach (Dennen & Hao, 2014).  This has the advantages of ensuring that 
each disabled learner has all the assistive technology they need already installed and can 
use a familiar device.  This can be particularly useful, as educational institutions may lack 
the flexibility to take full account of student needs and preferences based on their ways of 
working, accessibility issues or other factors. However, it has the significant disadvantage of 
transferring costs from the institution to the learner.  This increases disadvantages based on 
factors such as low income, unless sufficient funding is available to allow all learners to 
obtain the device(s) of their choice. In addition, educational institutions need to provide 
computing devices with a wider range of software and higher computing power.   
 
In the UK and Australia, computers were available to all students free of charge at all levels 
of education, with much greater availability at university level.  Colleges and universities in 
Australia and the UK generally provided screen readers and some other assistive technology 
on all computers and an assistive technology centre with a range of assistive technologies, 
ergonomic furniture and private study rooms in the library.  Finland had a strategy for 
promoting the use of learning technologies in education.  However, this raises issues of the 
best strategy for optimum use of learning technologies to support learning and teaching and 
take account of learner differences.  This will require some flexibility to allow learners to use 
technologies in ways that support rather than disadvantage them. 
 
Disabled people generally required funding for technology, even in the higher income 
countries, due to their lower than average incomes (Kidd et al, 2000;  WHO, 2011).  Public 
funding of assistive and learning technologies for disabled people also contributes to 
acknowledging society’s responsibility for overcoming the barriers they experience, 
including to participating in education. A variety of different, generally public, sources of 
funding were used, including national and local government, education and employment 
ministries, local education authorities and social services (see supplementary material) 
(G3ict, 2012).  Other sources included health insurance providers and a variety of special 
programmes and rehabilitation funds, sometimes funded by governments.  The fact that 
national health services, health insurance and/or social services rather than education 
ministries funded learning (or employment support) technologies in several countries may 
indicate that disabled people are frequently treated as patients rather than citizens requiring 
support to overcome barriers.   
 
In Serbia  non-governmental organisations were the main source of funding through specific 
projects for assistive technology.  This resulted in low levels of uneven funding.  In countries 
such as Slovakia complicated procedures for obtaining funding acted as further barriers.  In 
general, the availability of funding for the additional requirements of disabled learners 
depended largely on (i) the priority given to education of disabled people; and (ii) the 
country’s wealth or poverty.  Some of the poorer partner countries, such as Serbia, probably 
require financial support from outside the country to adequately support disabled learners.  
However, many of the partner countries are in a position to finance considerably better 
educational provision for disabled learners, but do not prioritise this.                
 
The results indicate that there is better provision of learning technologies for people with 
sensory impairments, particularly blind people.  This gives rise to a need to investigate the 
reasons for this and any gaps in provision and need to develop additional technologies for 
other groups of disabled people.  Thus the results presented here confirm existing research 
on several issues, including the lack of text-to-speech software in local languages (Raja, 
2016; UNESCO, 2013), the relationship between assistive technology availability and 
income (G3ict, 2012), the lack of availability of information about assistive technologies for 
disabled people (UNESCO, 2013) and moves to 'bring your own device' (Dennen & Hao, 
2014).  They also go beyond existing research, both by covering additional topics and 
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through the provision of additional details.  Additional topics include the dependence of 
assistive and learning technology availability on language and the interaction between 
language and income in determining access to learning technologies.  Further new topics 
raised are the within-country factors that lead to differences in access and the differences in 
funding, with regards to both available funding sources and what can be funded.  
 
Potential solutions are provided in the recommendations in Section 5.  Some of the 
recommendations, such as reductions in staff: students ratios, will have benefits for all 
students.  This is of value in itself and will increase the likelihood of implementation.  In 
addition, disabled learners' accessibility requirements mean that they are likely to experience 
particular benefits.  The recommendations for good practice and further research are also 
contributions of this work.  The main study limitations were difficulties in obtaining 
comparable information from the different countries, due in part to the lack of publicly 
available information in several countries.   
 
 
5. Recommendations  
 
The discussion above shows that, despite some progress in the use of ICT learning 
technologies to support the educational inclusion of disabled people, there is still a 
significant digital divide which affects their participation in educational and restricts their 
future opportunities.  The following recommendations for good practice and further research 
have been derived from the study data and subsequent discussion with the Enable Project 
partners.  They indicate potential solutions to the disadvantages in access to technology 
experienced by disabled people and highlighted in the paper.  
 
Data  
1. Regularly collecting and publicly displaying data on the participation rates of disabled (and 
non-disabled) people in mainstream and special education and employment and their 
qualifications.  
 
Personal assistance 
2. Developing and implementing effective strategies for providing quality personal 
assistance, including sign language interpretation, at a reasonable cost.  
3. Measures to ensure all disabled students receive their entitlements to assistance.  
4. Reducing student:teacher ratios in mainstream schools by (i) smaller classes, (ii) 
additional teachers in classes and/or (iii) part or full time teaching assistants for individual or 
small groups of disabled students.  
 
Technology development  
5. Encouraging developers to develop minority language versions of assistive and other 
learning technologies and provide some open source/cost-free versions of these 
technologies.  
6. Research, drawing on classification and evaluation frameworks (Hersh, 2014, 2016) to 
identify gaps in technology provision and the need for new or modified assistive and other 
learning technologies.  
 
Technology  
7. Research on strategies to promote the effective use of assistive and other learning 
technologies, which consider the different needs of different (disabled) learners.  
8.  Research to investigate the reasons for there generally being more assistive technology 
for people with sensory impairments, particularly blind people.   
9. The provision of a basic package of assistive and other learning technologies, including 
screen readers, on all computers and laptops in education and training organisations.  
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10. The provision of a assistive/learning technology centre for disabled people with a wide 
range of assistive and other learning technologies, ergonomic furniture and quiet rooms in 
institutional libraries.  
11. The availability of assistive and learning hardware and software that can be booked for 
short to extended periods free of charge.  
12. Availability of technical support from well-qualified personnel for at least 12 hours each 
day. 
 
Funding  
12.  Funding provision by national and local governments. 
13. Equal entitlements to funding for part-time disabled students and informal learners 
14.  Simple application procedures with few exclusions and removal of upper limits on the 
number of students/learners who can be supported. 
15. The establishment and contribution to a fund by governments of richer countries, 
including in EU, to support the provision of assistive and other learning technologies in lower 
income countries.   
 
 
Statements on open data, ethics and conflict of interest 
Additional data can be found at http://web.eng.gla.ac.uk/assistive/media/D3.6.pdf and all the 
project deliverables can be found at http://web.eng.gla.ac.uk/assistive/pages/inclusive-
learning-conference/enable-deliverables.php.  However, the raw data is no longer available.  
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